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[ # w m # » m m 1 

[»#Jg 1 1 

f(ffB3 - K <7 - FR^^tO 0 £ 1 Ofi£^«tt)feSpX c tH" U r ^ 5>J S 

A^iJtiT. ItEn-^-FttEAi'JT^I* * fr ^JcDc©©f£:5}-J;9&-5p{lcD#fT 

HyhfitKft^TSglQfT^J££l«TSS§lQfT^J£j£6B«l:, 

iif K SSI 1 Q fr ?>J £ fiS SB £ til IE 38 1 Qfrm&XJlZn-C. W IB SIS 1 QfT?iJc9&*cDfT»c 
Sbt, #fr©OT&V>j£:ftcD?^ft/jNfitT;&£MSlft/hfit, 2 ft /h fiS R tir IE fS 1 ft 10 
/h tt CD & B £ fi] ffl L T , «ffOOT&^#^»* iEfiS»**i^tfcSD© OTftV^ 
# m (O o t> ft /KB ft *TRfr3aJ££fi£TSRfr?<J 

f* IE 3 - h* 7 - HR^ttffiRff^J^fiSSS^e.ltrERff^JSrA^^nT. t(r IE R ff 3»J <Z> & 

^ffiR^WSHRff^iW^^Jt^C^JtCfigLfclfrKa - F<7 - - H tf y h m & & & 

bTMS2Qff?>J££fi)tL. W IE SB 2 Qff^J*tfffSRfT?"J^fi!cai5lCtH^-r-5^2 Q fr ?>J £ fifc 
» & , 

iffSRff5>J*{KSP^e.|frlBRfT^JSrA^$nT» KrERfT^JO^^iJcDfi£^ttSr^fiLbT 
[fSsfcJl 2 ] 

Krf5RfT^j^^ap«, 

ft/hBco&BRtflf52ft/hfit£ifc£t-£7T?'Jf£:fttfc^SB<t> 

cofiBRtK«rEm2ft/htt^A^$tiT« sfrfB^ 1 Qff ?i)©§ff O 0 TfiV^^E^ofil 
Hfi ffi IE IS 1 ft /h fit CO B T tt & tx \£ . IB SI 1 ft /h fit j£ # fit £ ft * . 19 IE £5 1 ft /Jn fit 30 

<D&m m.-? i&ft iti&m%i 2 ft/jNfiticfig^fit<£ftx.TS(riERff^j*^^-r*ff^j^^ 

flt 5£ SB <h > ^^tJCia:S:!»mt-r^»*3S 1 icEi®LDP C « # ft 8 « . 

tm&m 3 ] 

!jtr!ERfT^J£j£aSB:tftffiEfg2 Q fx 5» £ J* » tt . RfT*>J£f£»f£B:tflfS2 Q ?U £ fifc K) 
iifrfEtH^if-ggBte. N (N«lK±»fi&) SefCA^^nfeRff^Jlc^bTprEa^ 

imxm 4 i 

HCEtWLDPCS^ftgi. 40 

[«#Jl 5 ] 

w!mnmi$.#m&uit . wimm 1 Qff^jco^&fifco^^fiico^^fitco^^sfffa^i ft* fit 

■RtftfiBtm 2 * /h « £ Jfe 5£ T 5 £ tSS9it5l*« 2 I' 12 « CO L D P Cl^ftgi. 
[StjRJii 6 ] 

9 - ^LDPCffi^<tT5gIl:ii^T, 

I9E3- H9- HRtf#»©0 il©)S»J:Oa4pXcU''fX©/^Jf^ttiff5i|«; 

£ £ it $5: L T , # ft T f£ # B tfi 1 T&-2>J&#£iitJiEn- H>7 - H © ffiftSf 4 g © 3 - K 
\iy Ml:ft^.Tg 1 Q ff * ± fiK -r*>SfSlQrr?iJ 50 




( 3 ) 
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mmm 1 Qfrm^^m^^tftmrn 1 Qftm&AJiztiT, str e m 1 Qft^jo&^^ffic 

jttLI, &fT©0Tte^fiK#<Z>'?-5S/hfitT&-5llSlg/hfit. S2S*iRtfi!ESlft 
fit © & fi £ *J J8 b T . Sff©OT&^§filE^?:&Sslt»iSl^^l&aO©0T4l^ 

#fit©55S'hfitK:ttxTRfT?J££j£t-£RfT3»J£fifcg&<!:, 

WIERff^J^J^SP^^WERtf^JSrA^J^nT. tJrERfr*>J<D«-?'J©fi)i#<it£^f£bT 

KrKm*jfi-»gpa>'SKrK«*t£*ifca - F7-FSA*snt, e u tfe se fr 

SrfiJfflbTKrEm^^tlfcn - H9 - h' © tt ^ © j£ ^ 5 £ ¥J »r b T ll& E « # 3 *t 3 - 

faRfr^j^fi£SP^e.Wfl2Rff?ijsA^^nT, KtsERff^jcD^-^o^jt^bx^^j-efiK^ 

tt^OTft^^^tC^O^^ffi&^^bfe^OOO^^V^^ttR^WIERfT^JW^^Ji 
Wl V &UZ & m Is tz Wl m - F -7 — F CD 3 — F tf >y hi§^gbtI2 Q ?t ?>J £ £ f£ b , tt 

15352 q ft m % m $t r ft m fSL&nz m * -r z m 2 q f? ?>j £ sp t , 

SdffiRff?iJ^fiRaS«. 13 ESS 2 Q fr ?U £ f£ 6& £ t& E SB 2 Qfir?iJ£ Xfi 5 niffiffl Rff 

[ m * jh 7 ] 20 

IUIERff?iJ*fiKgB«, 

it(ESglQfr3aj©&fr©0T;fr^»£#£&:SbT, g /h fit T & £ SSI 1 * /h fit . lift E SB 1 
ft/hffi©&«RtfSg2g/hffi£&ST*fr?UJi£#&itgK<t. 

ttfESBlQ?T?U£A:*j£n, liirEfT*«J^#&£gM>S>liffESSl:&/hfit. Hi E SB 1 « /h fit 
0) & B R 1ft E Sf? 2 g /h « * $ fix . fltf E SIS 1 Qfr^J & V>&»£#cd&B 

a* sfr is is 1 « /j> m © & m. t? « & it n « , str e m 1 * > fit »c # fit * ft x . str e sb 1 a * fit 
cDegt-ifcr^^^«flffElS2S/J^fii^c^^fittSr^xTlfrER^f5lJSr*fi^'r2.ff^Jfi^^■ 



ff ^1 T » 0 , 0 tt ^ ff ?J T' * £ ) 

tt5t*«6 t;St©LD P Ci^ftgf . 
[ffi 9 ] 

^#eStTSS*f6l;|E«©LDPCS^ft81. 

[fta i o] 

wsff^j^^eiiEapn. BtiESgiQiT^j<o^-?f©^»fficDif6*f<e(o5-&gt[faigig/jNfit 40 

S:^lflE^2g/jNfit&*^T^Cli:^#m 1 i:-r5«*^7 IcEtOLDP C«#ftgB. 

«E It n tf . N < N tt 1 ± <2> & SSc ) f ICAAStltaf Snt3 - K7 - K*Hi*f 4 
:t^^Stt5i*S8i:EtoLDPCS^fkgl. 
[«*JS 1 2 ] 

ft>^^5Ii:TgI$tifccfi©3-Flf7hJ:0a5n-h'7-H&LDPCi 

^ <t r z> & t *5 t , 

fr?iJ£A;>j£*iT. iffiE^-F? — K<hli&E/1U^^&StfT^J©cfflcDj&#j;Dfc£p® 50 



[ 8 ] 

H • 



M = 0 



30 
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© & fr h ft itnvx , # fr -c j£ # fit a< i t$5)S»ske3 - H "7 — F©*ajs-r£&e© 

3 - F E >y h # tC ft A T Sfc 1 Q fr 3»J ft £ fi£ "T * a 18 £ . 

(b) fidi2#SlQfr?>J©#*©?fK:ttbT. &fr©0-Cft^ /£#©?■£« 
1 & /h fit . «2*/lV«»tfillfiJBli'Mlottl**IJBl'T..O-C]a:V>#*»tia«» 
t*l*»^&aDO0Tfftt»)ji»*O5.%***l:ftATRffJlSft*tSftit» 

T c «•© 3 - H If y h J: 0 ft * * ^ S n a - H - H t ffl * T * 8: » t * * O C i ft » 
itf«LD>C8ffc*ft. 
[M*8 1 3 ] 

ME ( b ) © PS tt . 10 
(bl) tdlBSSlQfT*y©#fr©OTftV>f£#fttfc*UT> © /h fit T? & * SI 1 S fit . 

fiff fi2 18 l'ft/MOtiiRtf»2«/hffi&ft)£tSSBt. 

♦j-ntf. ttSESS 1 »<Mt'K I&CSB 1 £/J\fifr©teB t-ft-T * fifc*H4#rSBS§ 

2tce«0LDPcatfl:^s. 

[ffll*3S 1 4 ] 

(d) |>eRfrW©#'<rOWfc»^T#?W-eiiE»«[39«0-cav»Jjt»fc*O*»l»*^*fc 
U fc 3R D o o -r a: v» * » « R oc» E R ff » o » Ji PI U SI fc tt « u «r e 3 - H 7 - F © 
3-H h*ftft»bT*2 QtfW44*bTl(lE (b) RiOA*i ITlftTSft 20 

(e) sfrse (b> wtmu^vmm (d) aRfr*m*gi§iiScR«L. wis (c> ai»N < 
n h: i a ± © tt-ft ) #gjcA^$nfcRff^jtcMbTSfris«^$nrc3 - f 7 - F ft a * 

f -5 a Plr t ft 2 ^icttf 2 tc 12 « © L D P C tt * fl: ;& . 

[»fai5] 

« e (bi) mm\t. mmm 1 Qfr?»j©&?T©fi£#fit©*fe**fit© 3 -& w e * 1 
^ ft: * . 

[»* * 1 6 ] 

f t>**tiUTfiaSftfcc803-HK?; h J: Oft* 3 - H7 - FtL D P Cfl[ 30 

n <t -r * * ft fc * v» x , 

(a) fid IE 3 - H7 - F & * * © 0 £ 1 ©f£#<J:0;ft-2>P X c If -f X©/1 U r 

fir W ft X * ti T . KEa-H^-FtKiE^'Jf -f«SffJ"J«)c|0)«»J;Da:*P« 
©'=&fr«t:ftJt«UT, # ff T file » fit 1 TfeS^^-ft|fffB3 - H7 - K©*BJ£-r-5&H© 
3 - F If v mKftilT*l QP^J^^fiK-r^SPgi:. 

(b) IdEI 1 Qff?JO#* Off CM tt. &fT©0-T?&^J5£#©5"SS/hfit-T£>-5fg 
1 « /h fit , «2«/h«RtfWiEJBl»/J^©ttBft*lfllLT. 0Tftl>S«»SS5)S» 

(c) «rBRfTW©*5>l©fiJi#Bft'&*l'T--t>©3-F!fv Fft*£-r*C£fcJ::3 
Tc®©3-FHyh<fcD&£«^£ftfc3-F7-FftiflfT£aP£i:> 40 

(d) atr E n «j ^ * * « ff n ft fi m LTHEafsnta - f 7 - Fci^oisft'is 
ft # m. t ~t z> l d p c a # it -h m . 

1 7 ] 

fid is ( b ) a pg »* , 

(b 1 ) .#[ flEIB 1 Qffj>J©#ff©0-C&V»jsK4i-ft»SEUT. * /h fit T- <& £ ?S5 1 flk /h fit , 

id 12 si i &/h«©(£BRtfa§ 2 m * fit £ i* -r & a p§ t . 

( b 2 ) fid 12 m 1 Q ft 1 © «■ ff © 0 T- fc H & # © fi # fid 12 IK 1 • * fit © ffi B "C » * 

2»/httfctf#*fttt*TttKRfT?jft£»*r*B»ift*tf££ft««£*"*B#* 1 so 
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im&m is] 

(e) BffiE (d) &W$~Z'lg.m£%(. t PI Wi 2 tltll* * tlERffJilC^^OjillC^LT^Jil 

#5ytRi;5<Ucte«bfcltrSHn — K "7 — F © 3 — H \d y hffl*^SLUT^2 Q ff 3*J £ £ fK 
(b) SftOA^JiUTjl^tsepgi:. 

(f) ttfi (b) & Pgr V> b lltr IE (e) &|®£K«T£aiIg<t£££l;:#tj;i.fc£4#l£ 
itSMSl 6tCfE*©LDPC«*t{r:7Jft. 

[i*ai9i 

Kris (d) apgr«. frnrfWiS. io 

H • M = 0 

(Http x c -y--fX©/1U5^tfe2£?f?iJ. M « & # 3 *t n — F7 - FSrfiK^«i:T-5^J 
ff ?>J "C S 0 . 0 tt * ff ?>J T & -5 ) 

* tntf. tmxt vxmmmms ntz? - \? v - \* & tarn- z 

!ltS»»i-t«l*ai 6CBtOLDPC(l*fc*S. 
2 0 ] 

KTSS (b-l)'a»tt..»e»l QffJiJO#ff©rit»ltOl6»i»©"5'6*e»l«/M»R 
CJCflftej82A/htt&2fe£-9-£B:K-?&<& liS(t.ltti«*« l 7 K IE « © L D P CS 

IKI21] 20 
ItrfB (d) a Pgr tt . 8tEffOTSC»cioTtt#Ol«a«r5ft*IKbfclS*, « <l fc * Bfc L 

« w n « . n (nbikioi*) #ii:x*snfc8tsnfca-H7-H$iii*t5 
a»-r»*:it*i»«fr*Bi*3ai 9 ice«ol d p ct^{t*a. 

[t**22] 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

PC (Low Density Parity Code) R^ltASiJ'SS. LDPC 

» *Hfc tt . «#lli**T*rt#a«#frRtf#Mfc — jettTo*.**. ^©fi!i©fi£ft-ttfi)c 

* tr . » *■ *n « . * © st (i) *ttje-r*.k'5K:/*yT--< , w***j6f*. 

[ 0 0 0 3 ] 

H • C = 0 ( 1 ) 40 

HttpXc-lt'fXO/'CJf^tiff^lT'^D, 0 « * fr 3*J T & -5 . CttcfiOty h i 
Dft43-lJ7-KS*»tT4}i|lfllT»oT. 3 - H7 - Fttmlf y h © * y -fc - v 5 
7 - K k , , k 2 , . . . , k.RUplfy KO/IUf x 2 , . . . , x „ 

iDft*. /tUr^MifT^HRatff^COifiJ^^O^^ff^ftittTS.^^ 5r -fe - 
7 - Ktt«SWoTHS©-e, ^ IE a (1) laoTA'Jf -f Six, ( i = 1 . 2. . 
. p ) * #t & n -5 . 
[ 0 0 0 4 ] 

l d p cwmtizm-rzz *> izmm&wiwizftmwicm.. i cEJEsnt^s. 

[ 0 0 0 5 ] 

LD P ClJ^fc^ntf t >*JH&li;TfiS$nTl7-S§tt3 - K -7 - HSIf 50 
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ft-rawKfe* **fc»K.«bnft/tuf ^«*ff jy«««i/t«*.fl:t». cork a* 

[ 0 0 0 6 ] 
[ 0 0 0 7 ] 

1 1 "Good error correction codes bas 
ed on very sparse matrices" ( D. J . M a c K a y , IE 
EE Trans, on Information Theory, vol. 45, no 
. 2, pp. 399-431, 1999) 
[ # 4# It 2: fflt 2 ] "Reduced complexity iterative de 
coding of low density parity check codes 20 

based on belief propagation" (M.Fossorie 
r.M.Mihaljevic and H. Imai, IEEE Trans, on 
Communications, vol.47, no. 5, pp. 673-680, 199 
9 ) 

[ 0 0 0 8 ] 

S«/>**tttffl:ttft6ft±^t5LDPcatfl:8a»tf*i6*«*t*ctTft* 30 

o 

[ 0 0 0 9 ] 

^mmm^mm-r » fc * t . ^amcisLDPcsfitsfitt', ft>*^$ii;T 

6IShfccfi©3-Ht7 hJt0a5 3-H7-H*LDPCaffl:t5ifil:*^T 
> — H>7 — F X # * © 0 <h 1 ©fi£#£9ft-5p X c +1" < X © /I U T" W tfc 4: (t #1 

<h & it « u t , & fr t <i # 1 -c$.«.^»*^iBn - f v - \ t <o*ifc-r2>ia:mco^ - f 

\Zv h ffi (C ft x. T £1 1 Qif^iJ^^^-r^)^ 1 Qffm±l&& t , IE* 1 Q fr ?"J £ fi£ £ 

© 3 % « * « -c * * » 1 * * * . «2*/h*fttfweJBi«**©ttB*flJ»bT. & f? 

SA^j^ftT, KrERff5«J©**O5<Jfc»bT#MTJii»«[**.0 TStl^^C-f 

— F © n — H £ y MJSSl/T*2 Q fx ?>J £ £ fi)c U > llu IH IB 2 Qfr?iJ£fifffSRfT?'J£/S 
^tCtU^-r-5^2Qtf^J^fiJSPi:, t|frfBRfT^J£l*aM>e>litlfeR?T^J£A^£nT. «r IB 
RfT?i)O§?l<i55lt^I5^IlT-O0 3- F if V h5ftSt?.Ctl;ioTcI©3- 
Klf 7 h ±0!44tt^*nft3- H7- F6tH*t4lh*tt»»i. & £ * . Htl IS R ?t 
£ « » tt . ^fS^2Q?f^J^^SP75^Buf5m2Qfi : ?'J*A^$nT<fe©RfT^«:^^LT 50 
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[0010] 

ttimmm&mffc-r z>tztt>iz> *¥tw\z j: zmo l d p cmmtmm\t. ^^>^-)i^m 

ttgiSnfecfi»3 - K kT v h J: 9 fc * 3 - F "7 - HSLDP Cttt*tfl;-r-£gEtlK*5 
V> T , ttrian - H «7 — KRtf^»O0 £ 1 <Dj£#<J;Dft£p x c X<D/1U7--Ytft3itfT 
jij $ X ^3 S *l T » HE3-l«7-l < i*En | Jf^ttSfTWOcfiO«»<tO&5pfflffl 

- ft? h mizR^xm 1 Qff5>J£M-rs3S 1 Q ?t ?«J £ J* 8& <!: . til mm 1 Q ff ?>J £ J* S& 
^ 6 ffrfBSS 1 Q fx 3*J £ A *J 3 nt .. StriamiQff5>J©$^OfftcMl>T, &fT©OT&V> 
BSt^©5^«/jNfliT*-5SlS/hfii, ^2S/jN«IRZ/KrfB^l«/hffl©<4fiSfiJfflbT. io 
$ffO0T*Vi$^^^iH^^ffi*^^bfcS0CC>0T^Vij^^ffiC9p^«/h<BtC^A 
TRfr^J££jifc-r3Rfr5>J IKIERfT?iJ^B£gP^e»|ffiERff5iJSA^StXT. ftr 

- pt^ hio^^a^^nfcn-H^-K^w^-rsai^u-ffgpt, str e m ^ tr n gp *> 

£ tltc=i— H "7 — H©«#<Dfi£ajnI5*fiJ»rbT|ff^«^^nfc=i - F «7 - HoiliA.t* 

3 - F «7 - HRdtttfBRfT^J^fiEgPd^lffERff^JSrA^^nT. flilERfT?>J©&*©5<J 

Btf E R fr ^iJ © £■ ?>J t R C ^ij (C fill W 15 3 - F «7 - F © 3 - F fc? F<fi£-&®:LT£I2 20 
Qff^J^^^b, Itriam 2 QfT^JSrltrERfT^J^fiKgPlcm^-r-l>^ 2 Qff 5«J^^gP t . * 

nr * > mmRfrm^^.^\tmmm 2 QfT?>j£fi£gM^iifrEf&2 Qff^j&A^^tixftfflR 
ff^J*^fiXbTitrE^2 Qtf^J^^^R^sfrEm^th#S5^w^L. i9Etu^fi-«as«tfr 
fB<fioDRfr^j2rf)jffl bT»fbvitt^$nfca - h«7 - FfctfrEtb^ifc^BMca^-r* Z. <t 

[00 1 1 ] 

mmwim&m)$.-r z tcit>\z . tjEiia^LDPCttfitstttt. ? t>*;^iux 

. (a) ftrE=i-H>7-KRr/#Sc©0 t 1 ©fi£#J:D;fc<5p x c XoA U f •< IS 
fT?>J£A2j£tlT> ifrfa:3-F7-F<bfaE/1U^W , &*fr3aj©cfi©j£#<fcDfc£pffl 30 
W&fr.hSritt&LT. 3- fr T # iii # 1 T- $> 2> 1$. ft Z Wi U 3 - F «7 - F©*BJ&T3&B© 

Qff?]*4s!it5i;[lrt, (b) iEI 1 Qff^J0§*Off 
C^LT, 09 0 T? fc V» fi£ # © 5 S /h tt'T * S IB 1 * /h *t . SfS2g/jN<ii&tfiifrE^l 

§ /h <il © & B £ f J ffl L T . 0-C^C^=&^^*iEfiK^fflS:^^bfc^0©0T75:^J5fi^jB 
C95*.S/JNfiltc^xTRff?'J*^fi£T^©^ri, (c) t(rER?T?>J©&?>J©j£#<ii£^* 

[0012] 

wt mmim & m & -r z> tz it) iz . *^ii;<t5i©LDPca^<t*sii- ^ v > f ^ ^ £ ji 

CTeasnfcca©3-HH'/h i0ftS3-H7-F*LDPC*f <tt5#SI:t 40 

T , (a) iE3- K7 - KRtf^aoO t 1 ©lE^i 0 P X c D"-f XO/t U f -f 

&Scfr?iJ£:A*>;*ftT. f(rfB:3-F9-F£WE/^U.^W'tfe3£fr^J©cjB©»£#«fct)ft«> 
pIlO^ffi^itKLT. & ff t? fi£ # ffi ** 1 Tfe^fiKft-SrliffE^-F? - F © *B J£ T * tt 
S © n - H bf v V m.lzKx.T'm \ Qftm**Etfi.T Z>Wcm t. . ( b ) it* E 18 1 Q ?t ?>J © & * 
©fflCttLT. & ff © 0 T & l> J# # © 5 % S 'h <ii T' £> & ffl 1 S 'J^ fit . 2 S -(i R. £>* itd E 
IlI/hfifflfiiSWiLT. 0 T & V> & J« # £ B E J« #Mfi £ l& ^ U ^ 0 © 0 T* & V> )£ 
^tO^ti'MCftjtTRffJilStrttiftii. (c) mJERffJ'J©&?<J©f£ft-®£ 
- o CD n - F f 7 h*ftST5Cti:J;oTcao3-h*h:5» F«fcDte-5&#£ 
nfcn-F^-K^tf^-r^SPgt. (d) iW^/SUx^&tffT?>J ; £:fiJfflLTli&E«#£ 

ntn- h*7- fo«^ fflta^ss^iutaticsiiatntf. iitre«**3nfc=i-F 50 
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[0013] 

*%il:J:5LDPCaf fttl Rlf*SK> LDPC«#{tiS@cD5-&fT?iJR££fifc 
-r*«^l£, fr ?«J © & J* # £ -5 , a&^VMiff^JRO— OCDfi£i)-tt$:ftS-r-5fc!* 
Ic « & S & S fi£ # « & £ T Jt tfc L T , ^©5^g'h«£ife£TSiag£K«Lfttt-nfcr& 

«tRt/^ i s/Ms©te.e& x-rmm vttm. * <d m m & m m -r z> ^ 1 1~ ± x mm mn <o 

[ 56 W -5 tb © * & (DBm 1 10 
[00 14] 

[0015] 

B,iftvaB3E*#«I/T, *SWl;i5LD P Cttf ftSfi©- I? S6 0!l £ 1» "T 5 

o 

[0016] 

Site, LDPCS^ItSi^^f ^D'^ITS^. BlS#Ittltf, LDPCS 
^fci6«tt*-^U^-ftft*fTM##»l 1 0> »lQfT#J£jfc«l 2 0. R ft 3*J £ f£ SB 1 
3 0. i2QfT5«JiJS»l 4 ORtfffl^t»Sl 5 O^^t^o 

[0017] 20 
/^U^^**ffWff#»l 1 0 te , LD P CU§ft^l:ffit>nfe/1Uf^ftSlf?JH^ 
« # L T ff§ 1 Q ff-M * * » 1 2 0^g«t^o 
[0018] 

% i q ff >J £ « i 2 o & , f t >*^*iCTggsnt*i»lfi:«t9Ty 7 h & 

0*6/^Jf ^««ffJ«IHSA**nT»i Qff^OQ^i jft . n - F M v b <0 ffi ifi- 
V:7hT!**£^5C£tt«ta>tt** "0" £ fc tt M 1 " T & < , ^tlcioTSlBSnT 

" 0.238 ", " 1,3 7 6 " 07tPy»i#tS:tt^5. " 0 " S « " 1 " £ 
A'- H & « T * * V» 5 » , " 0.2 3 8 ". M ( 3 7 6 ".07tnjr|*y7H"e* 
£ £ „ 30 

[0019] 

Rff*J£ffc»13 0tt, Jgl QffWt«»l 2 0*68 1 Qff-J)Q*AASnt*l Q 
ftm<D& * Off IzM 1>T * *ffO0 ? C&^filE»O5%ft/httT*Sil ® 2 1 /Jn 

[ 0 0 2 0 ] 

v^ltKbT-toi^fk/hlBSftjebfcflfe, & # fit £ Sftft***i:ftASI8S 

-c**»i»/h«* 82^/J^^^i^^^lS/J^ffioteB^^•r^esufc«, <z> ft $s £ *j # 4 o 

-T £ C t fc «t o T & j£ # £ m * fit \Z R A * i& g £ £ 6 Id ig < T IB # fr * . 
[ 0 0 2 1 ] 

Rfr^Jt^a 1 3 0 « 1 Q|f5>JQSA*^ftTff?IR6t«Lfcft, S2Qlr^t 
^Sil 4 0 /)^S2 Qff^JT^^ff ?JQ' SAASnfclfti:li» 1 Qlf 5!IQi:»t6R 

[ 0 0 2 2 ] 

*2Qff>lt*»l 4 0 14, ft>^^^IUTGji^n/t3-H7-HRtfRfi 1 ^t 

i 3 o z ft m r * a t> z n x m 2 q n m q ' ^tuts. 

[ 0 0 2 3 ] 

m ^ 1 5 0 , RfT^J^^gPl 3 0*6A*SnfcfT^RO#?l©filt»i§^I 50 
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VX — -zxo a — F tf y h t5 : t I: ioT c i<D3 - h' ti-y hiO&SS^snfc 

[ 0 0 2 4 ] 

I2li, 0 l C ^ £ ft fc R ff n £ s£ gi5i3O<Dffiffl«B)t^^-r^a«y^0Ta&S„ 02 

£#8f»-rntf. Rff^j^fiRSPi 3 o ^fT^jjsE^MSESB i 3 iRtfff?>m#ife£a&i3 3* 

[ 0 0 2 5 ] 

ff?iJj£#1&3Egiil3ira:, 1 Q ff #1 Q £ « SB 2 Q ff ?>J Q ' ^A^sntA^^nfc 
fr*iJ©#fT©fi£#£tfeicLT. £-fr © 0 T & JBK # ^ S 'httT & -5 1 « 'h fit , ttfB 
^l«/hffi©fegR^^2S/hfit&8i5£bTff?'Jfi!t»ft^gK13 3Jcai^t-«.. *> L , £ 10 
ff<DOT75:Vifi£^©5^ftf(:^??ft-rn«. ^©«fe*tfit£5tt>7c&t::fll&/hfit#»> & •£ 
V> »i SB 2 « /h fit £ « »r f S . 
[ 0 0 2 6 ] 

fr ?>J fiJt # & 5<£ 1 3 3B. A * £ n fr © # It © 0 T & V> # IS # £ B E fifc # fit £ Rfc 
b fc ^ 0 © 0 T & ^ # fit © 5 ft /h fit It ft * & . Br^©^»$JiWtTff5iJR*^fi!t-r 

-5 . 
[ 0 0 2 7 ] 

$BlQfT3SJQ£fc«?&2Qfr?>JQ' SA^SntffJIl J* # ttfiStl 3 l'ivSIlg/MI 
, Sglft/hfit©te«R.tfSSS2ft/hfit£A;*j£*lT, A*J 2 nfcff m<D&fT<»&f&ft<Z>&W. 

& m i * * it © b "c tt a tt n « , its 1 ft * « tc ^ # «t £ ft x , iii/hi©tit i-t 20 

•T-5fiR^l*m2«/jNfitlC^^fit^ftK.Tff?>JRS:^B£-r«>. 
[ 0 0 2 8 ] 

03 A7)S03EH. 01 iC^SnfcLDPCtt^^^ScO^^figS^OAttl^-CfeS 
[ 0 0 2 9 ] 

BCTTtt. 13A71SB3 E LT*Ilflt:<t 5 L D P C <t8I©l^ ^Bi 

[ 0 0 3 0 ] 

H3Ali, ^lQfr^J^fKSPl 2 0 I: A* JtlSf t >^*5ii:T§ISnfc3 - H 
9 - F PRlCAiJf -f iSff^JSSai 1 l 0i£&#$tlfc/^U5^&fifT?>JH© — W £ 5c 30 

3 . 1ft © 3 m © =i - H fcf y h tt . *yfe-5>fcr*hT?*D. « © 3 fl © 3 - H t: y h « A 

[ 0 0 3 1 ] 

0 3 B tt , H3.AC*4nfcStSnft3-H7-KPSff/t | Jf-f*t«fJlJHtAA 
£ *l T 35 1 Q fr ?>J £ l& Sfl 1 2 0 £ l£ b 35 1 Qff JiJQ5*t0T*5. 
[ 0 0 3 2 ] 

B3CJOr03Dli, R fx ?>J £ j£ 1 3 0 t IE* l: t)S * tl fcfT^J 5 @T * 5 . 
[ 0 0 3 3 ] 

03 Eli. § « £ n 3 - H y- H PStJJffJiJR&A^StlT^ 2 Q fi 1 ?*J £ fi£ SB 1 4 0 « 
[ 0 0 3 4 ] 

W, 1 Qff^J^fiXaP 1 2 0 tt . /t l Jf-<^S?T?JH0 6i©(J^<tDa§Sfi ; i:§iSn 
fc3 _ |i rj _ p £ £ Jt & L T , & fr T (£ # tt * { 1 T-^^fiK^^^rfE^ - F 9 - K © *B Jfc 
T5fii®a - H f7 M IC ft ^ X i 3 B fc * L Ac <k -5 lc gl 1 Qlf 
[ 0 0 3 5 ] 

Rff^J^^SPl 3 0<Z>fT?UfiJc#tfc3ggBl 3 1 « , £5 1 Q *T ?J £ i$ 1 2 0 <o 0 3 B \Z 
gStlfc^l Qff^JQ^AA>^tlT^l QfT5flQ©«frfc*rLT. #ffO0T?ft^«»O 
3 5 ft /h * T * * * 1 ft-* * . * 2 ft /h fit R ZJC 19 IB » 1 Ottl ^ Tff 

RSS 1 3 3 tlll^t?.. 50 
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[ 0 0 3 6 ] 

S13 B tltzm 1 Qfr9iJQ©Sfl-fT-C0TfcU/£#te©5-5mi«/JN<i6tt 

0 . 1 1 9 T $> o T , miff©^4 3f>J|cfi:BUfcffiT?*«.. 2 0. 2 6 8 T»« 

o 

[ 0 0 3 7 ] 

ff 3»J fifc # & 56 SB 1 33tt> ^lQff5>J©QS:A*Stl, fT5»m#tfcggM 3 1 "=> A ?J 
ZtlTtfti 1 Q ff ?"J Q © =& ff «> SB 1 g /Mfi » MS 1 */htt©ffiBS.yt^2 i/hi^AASnt 
, f 1 Qff ?iQ©#f!0 0TanS^^©fig!!i^ 1 f/hfiOfiBTHfttfntf, US 

/Jn «[ ^e- © ^ ^ fie * >t » 0T&v^^ffl5%iis*«oefii- m? z>f&ftitm 2 m 

[ 0 0 3 8 ] 

fT*. , miQff>?iJQ©m-ff<©fiR^^fT^J^^»t5£^133tcA^3nfc*^, Ml 4 

IT»50.1 1 9i:I»l*ftA5. MS4?>J©fijc#ttMSlS MS 2 * * 

■ *T*« 0.2 6 8 t*»i*ftA4. 
[ 0 0 3 9 ] 

H 3 C £5* 3 tl ft J: 3 ft ft H R ' *■ £ * L ft fr-3* 3 3 tt ff 3*J R ' 

tfcBfjtoje»**w-TH3b«cw3nfc±3ftffjyR**«r*. 

[ 0 0 4 0 ] 

j?r £ © 5t & tt . # © «k 5 ft i£ (2) C±oT*65n5, 
[ 0 0 4 1 ] 

( - 1 ) k * s ( 2 ) 

tTSO, ktt#fr©OTftV»j«^©»ctC^fcS«[T?»*. 
[ 0 0 4 2 ] 

fr 5>l * » * * * 1 3 lRtffT*»Jfifc#*fe5£S|Sl 3 3 tt , MS2QfT?iJdfe<£gPl 4 0 a> £ MS 2 
QtrWQ\«A:*jSttft«^»C*>lBl Q fx J« » 1 2 0^6A*Sn&^l Q fx ?<J Q 
MLTff^JR^^^T^W^tl^^lC. ^Dffrf££fxoT{fe©RfT?>J££fi£-r3. 
[0 0 4 3 ] 

^2Qff^"J^^aPl 4 0 tt . @ 3 AlCiStlfcSf ^nfcn - H>7 - F P S tf R f? ?J 4 
J# SB 1 3 0*&a 3 DI:5$nfefr?IRSAASnT. ff?<IR0§?Jl:*f L.TS5i]T^^ 
ffi^0TftV^fiX^JC^«^^ffi*l^^bfc^OcDOTftU^^{i2SLUtffJiJR©#?"Jt[^C 

& 2 QftmQ' &±l&-r Z> . t«3tlfc^2 Qff^JQ' tt. RfT^J^fiXai5l3 0tCtB^$ 

[ 0 0 4 4 ] 

Rff^J^fiKSPl3 0tt. 2 Qfr^l£l«8S 140fr6*2QffJ)Q' SA^SntBrJt 
W^LfcRfT^J^fiKiaSSff-pT^^iitlfcRffjySffl^W-SC^l 5 0 Sl/:^2 Qff?lt 
J5* 85 1 4 0 l£ A £ "fr 3 . U ft -d T . R fx ^"J ^ fi£ SP 1 3 0RtfMS2Qfr?iJ4E)£g|51 4 0 
« . & * RfT^iJ*fig»^R^^2 QfT^]^fig»^«r^r^ll^Sffif^>. 
[ 0 0 4 5 ] 

m ^ w- * ap i 5 o«. Rfr?y£fi£gisi 3 o^&ATjsnftfx^jR©*?'] ^ % 

IT - o © n - K k* hSftttat tl:<totcfi©3-Hb , 7 FiOftSl^Jnfc 
3-H7-HMtttit«. W7Jt|-*»15 0tt. **©fxiWRa<Art3*lS*fc**S 
n ft 3 - F9 - VM&mnTZrf. N (Nttl£t±©a£») SBKATjSnfcR ff'W (' tt 
LT«^^nfe3 - F7 - * U & *l fc£ . Rff?J4^a!l 3 OTNtll: 

tsEStlfcRfT^J* AASntn - K^-FSig^UTtHftT*. Rrr?<J£fi£i()f£RtfMS 
2Qfr*l£j«»fls£»r5ei§]ScEfltl'fc». n - F 7 - h* S«f t 5 C t I: <t t> TX 7 -fl 
jEtE**«|6J-h-r*. 
[0 0 4 6 ] 
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0 4 « . ldpc«^ ttm me> moMMM*^-? ? o y ? m-v & & . B4s#itnK. 

LDP CS^ftlSia^Uf ^^«ff5iJ«#gS 2 1 0. S51Qff?iJ£fiK©2 2 0. Rff^J 
£ fiS SB 2 3 0 » Sg2Qfr?iJ£fi!cg&2 4 0. til *J ft g SB 2 5 ORtftii;*J*fe5£gfl2 6 0 £ ^ tf 

o 

[ 0 0 4 7 ] 

0 1 CSSnfc * 38 ^{C«tSLDPC«#<t^B©«^Sm<tllC5a5S«^S^tt^2 
Q fr W £ fi£ 8& 2 4 0&tftH;*j&5ggB2 6 0 T & 5 . /1U^-ftftS£ff5>J«#a52 1 0, mi 
Q ff ?U £ fifc SB 2 2 0, R ff 5<J £ j£ SB 2 3 0fttfffl7Ji|-»gB2 5 Ott, «■ * 0 1 £ 5^ £ tl 

LDPca^(ti»T[^i;*»**t5W«t5i)Ss^i:i^«i:. BuxAssmra 10 

U»f^*ffpTKi;ai**-r*. RfT9U&J&tf2 3.0tt. 0 2(C^$n;fcck5&ff#lfiJt# 

& ft SB 1 3 lR^tf^jfiJc^ft^gci 3 3S^^T«)^^^^5. 

1 0 0 4 8 ] 

KTttt, fS 2 Qffmtkff.® 2 4 OfttfW2)fc5egB2 6 0 I: O T P t 5 . 
[ 0 0 4 9 ] 

» fti 7*7 ft 5£ SB 2 6 Ott. /1 U ^ * & ft ff 3*J # *f SB 2 1 0 J0> S U ^ W & ft ff 5>J H ft 
Hi ?J if » SB 2 5 0 *>5fi#Sn&3-H-FM*AASnT, /X U 7- ■< #. ft ff M H * 

[ 0 0 5 0 ] 20 

ai^i)i^a2 6 ois, (3) siistna, stuatflKUTS^snftn- 

[ 0 0 5 1 ] 

H • M = 0 ( 3 ) 

5$. (3) T > Httpxct-f XO/tUT-f*tfrJH. M tttt^ S tlfc 3 - H 7 - H 
^t-r-5?iJfT^JT*D,0tt^fTa?lJT*-5. 
[ 0 0 5 2 ] 

LDPCfiffftBCKBS (3) 5»St5<t^i:AiJf ^ I*A'#)lll3nfc3-H7 
-F*£j*L)fc©T. «<J«ll:t»*<f*n&3-H7-l ! ))«((lBa (3) £ SUE "ftt fcf . 
«^#tj£ftWKff:bn 30 
[ 0 0 5 3 ] 

I, L , SlESU^-H^-FJtt^Lfc*'. ^^sn/tn-F^-F^lifriE&S 

n « & e u ^ . 

[ 0 0 5 4 ] 

1 2 Qff5>JftfiX»2 4 Ote, 01 lC^Snfc!?S2Qff?iJ;£j£gBl 4 0 tiCtf Sffo 
TS2 Qff^lQ' ^4«t5. L rt> L , 01!C:^£*i;tffS2Qff?>J±fi£gBl4Oteff?>JR 
rt* A 77 £ tltl « fine ff ?U Q ' ££j£Lfc#/l&2Qff?>J£fiJtgB2 4 0 «W^j^^gP2 6 0 
lJ«a^**i«Wl/fc*^. ^2 Q ff ?>J £ j£ SB 2 4 0 l;HJAt5^2 Qff^J^fiX^JW^^ 
iCct-pTff^JQ' S;ts5il>. 40 

[ 0 0 5 5 ] 

KTTtt, 0 1. 02, B5StfB6*#|»LT*58*l:±SLDPCtt^fc*ft<!)- 
[ 0 0 5 6 ] 

|5tt, 01 C*Snfc*5S«l:J:4LDPC«#<t8lTSS*ShSLDPCa^fl: 
JS$*t7D-f t - h T & -5 „ 
[ 0 0 5 7 ] 

* 1* , tB^ffi-^SPl 5 0 , |*l»3E*n£0K:«:je-r* ( SB 3 1 OgrFg) . 
[ 0 0 5 8 ] 

^1 QfT^ltUail 2 Oii. ?t>*A*li;Te84nT#Ulf KioTV7h & 50 
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iStticiOn-h'fy hiD.ftSn-H^-FPSA^Stia (.13 2. OSf) o 
[ 0 0 5 9 ] 

% 1 Q ft m 1 2 o tt ♦ n — H"7 — FPi/tUT-^tftaEifjyfil^a&l 1. 0 Jc « # s 

ft fc'/t U?>r1ftiEfr9IHOcflO|ftd-J:Dft«pM«>«f7&«JtttUT. #fr TT-UE # fit # 
1 Tfe-S^^SrlifEa - K>7 - HOffllS-r^feawa - H fc? y h«C«ATS 1 Qff^JQ 
£ £fijf.f £ (SSI 3 3 0 Rfig) . 
[ 0 0 6 0 ] 

R fr ?>J £ <£ gB 1 3 0 (* . m 1 Q ft PI Q <Z> & * <V> ft \ZM V T . SffOOTJiV^^C^S 
a /h fit T * IS 1 a /h fit . ^ 2 « /h ffl R IE ^ 1 S /h fit CD « * fJ ffl U T . 0 "7? & V> # 
^^*aE^»fit?&^^bfc^DCD0T^V^^fitco^-6a/hfittC^^TRff5iJS*J«-r 10 
« (* 3 4 08i), 
[ 0 0 6 1 ] 

m-tjBtnm i 5 o*±» r ft ?>j £ »£ sp 1 3 0 & *> \ j] 2 n tz ft m r <z> & m <» & # m & & & 

L T - t> © n - K tr y h*ft)lt?>utl:J;7TcIffl3-h-|f7 hiO&5 # S ft 
3-F7-FMttt*t5 (»3 5 O.Si) 
[ 0 0 6 2 ] 

Ui^ttlSl 5 0lt m&n & 1 tzttm tint! (S3 6 Ogpg) , g & n # i?r 5£ fit 

NT*5*5*§fllRlt ( SB 3 7 0 g: Pg ) , ^&n^0f^fitN-C*tlH. ft *» £ ft ft: 2 
-H^-H^S^ffi^fitlcW^-r^ ( fg 3 8 0 & PB ) . 
[ 0 0 6 3 ] 20 

nmmw-m 1 s 0 \t. stndss^fiNt^wntf. a&tg^fitKsg^sftztn-F? 

-K*W^-&-r. & 2 QftPl £ fi£ g& 1 4 0 tt§f Stlfcn - - H PS^RffJiJtfiSES 
1 3 0;fr<=>fr?iJR£A*j£ftT, fi t 3*JRcD&^nc:ttLT&^JTj£:frfit#0T&V>(£#{C^- 
C«»ffl5i51-UfcSDOOT)5:US»iaO!}T?IR©#JiJi:||i;5lli:fitLfca - F7 
-HP03-Htfy MS^»lTi2QfT?JQ' £ £ fiK T * (S3 9 OSPS) . 4s)ES 
nfc!2 Qff?i|Q' Rfi ; 3aj£/£a$13 0fCffi^£ftT£&na<m£fitN<fc;fr£*T*ff§ 

3 4 OftiJ5:HL»3 9 Ofti««K«Sn*. 
[ 0 0 6 4 ] 

g6lt i 5 !C S S tl S 3 4 0SPgCDB¥«ffl^fi£Sr*-r7P-^-V-hT»-5. 
[ 0 0 6 5 ] 30 
R fir ?>J £ fiK gfi 1 3 0©7T?iJj£#&Sg|$l 3 1 tt . I 1 Qff^Jt^S 1 2 0 ft* & ft 1 Q fr 
?i|Q* SntS 1 QfT^JQW&frtCttLT. ^ffcDOT^^^^cO^^a/J^fit-Ccfe-5 

$ii'M. ft2a/j*fiSRtxt5fBftia/j^fitcDeB*^)e-r^ (is 4 iri) . 

[ 0 0 6 6 ] 

f?3AJf£#i*5tffl5l3 3tt. SfllQfT?>J»Q£A7jSft. fr?*Jj&#tfcS£gPl3 1:^<SA?3 

^nfcSiQff^jQw^^oftia/j*!*, ftia/j^fit©fi®sti:ft2a/jNfii*A^$tiT 

. ft 1 Qff^JQ<D#fTCO0T^V^»©5^#^»®fiBd<ftia/J^fii<^fi!:M"t?«^ttn 

tf . ft 1 a * fit tc # <i £ ft . m 1 m'hmn&m t & f$.ftte & 2 m^miz f&ttm 

£ ft x. & . ^Sit^lCfSJlS^ii^tTff^lRSt^tS (S 3 4 3 il) . 
[0067] 40 
0 7li, i4l;5^tlfc$%if;<t4ffifflLDPCS^ftglTHI$n5LDPCI 

[ 0 0 6 8 ] 

£ ?\ II Qff|i|4fili§2 2 Oli. f t>*;HfclUTea*nT#Ulti:J:oTV 
7 hat*tt5cfflC03-Hf^ FiDasa-h^-FPSAASns ( ft 4 1 OS 
B) . 
[ 0 0 6 9 ] 

%lQftm§il8.W>2 2 0 tt . 3-h*'7-|«P.!:/ , « , J7 L -r«*fTM«#«2 1 0 «C « ?¥ £ 

n n u t- -f & at 5<j h © c m <d ft «t o & s p(@co=&fft^jtfebT, # s -e js #fit # 

1 T-S>Sfi£»S:MfE3 - H7 - KcDfflj£-r*ft@©:3- K tf y h <B IC ft x. T ft 1 Q fir 3*J Q 50 
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*t«t6 (jR 4 2 0ft||) . 
[ 0 0 7 0 ] 

R *T ?9 £ fifc 2 3 0 . ftlQfr^JQ©#*CDfrl::*fbT. &fT<Z>0T&V>J&#C!>5-& 

«/MtT**J»i*/Mt. ft2«/hteRtfftriHfti«/h<ii©&e£f<JfflLT. 0 T & H & 

■* (1 4 3 0 mm) . 

[ 0 0 7 1 ] 

tB U-ttB& 2 5 0 tt, Rff M£jfttt-2 3 0 ^&X*$nfcff5"JRO#5>l©^^«[*^IS 

3-H7-HMS»»t5 (I4 4 0 BB) . 10 
[ 0 0 7 2 ] 

m*ftgsii2 6 on. KVT4m&ftmHzmmLT&^<D^$.?b-i>s&zmm-rz (ft 4 
5 0 mm) . 

[ 0 0 7 3 ] 

ft 4 6 0 ©Pg) . 
[ 0 0 7 4 ] 

ft 2 Qffyij*^§B2 4 0 ^m2 Qftm{kf$.fit3tmn&mx-rz>. ft 2 q fr ?»j ^ sis 2 4 0 

fi§«Snfc3-H7-h'PS^RffMitfi!cS 2 3 0)5^ffJi)RSA^^nT, ff^JRO 20 

R ff 3*J R © & <fc R U IC <$m L- - F7->*PCn - HK» FiS6SlT«2 Q 
ff^JQ' £ £ fifc T (^4 7 OSBf) . 4sE$nfcS2 Qff^JQ' ttRfT?>J£fi)tS&2 3 0 

jc w *j s n x . ffl *j & £ g& 2 eo^^^^^t^tK-rja^-e^fc^n—H^-H^^r^igi 

&©N#S»C«^ S n 2> £ T . ft 4 3 Og;|5gf^^L.^4 7 OgrPgr^HtgStt-5. 
[ 0 0 7 5 ] 

07iC^^nfc^43O©pgr©l¥«J«^«S6{C*$tlfcjlOT-*S. 
[ 0 0 7 6 ] 

Rff?y£fi£gB2 3 0 . ftlQfT?U£fi)cgR2 2 0 <£> ft 1 Qff ?<J Q 5 A ^] S nt f 1 Q 
fryjQcD&frlcttbT. &fT©0T-teV>j£#©5^«/h<»T-ciD3ftl«/hffi. $2 1'M 30 
RtKSffiaftl«/jNfit©te®*)*^-r^ (S3 4 1 Si) . 
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